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(54) Sheet for protecting paint film of automobiles 

(57) Sheets for protecting paint films of automobiles 
which can adhere with no wrinkle to paint films of auto- 
mobiles and cover the same, even in curved surface 
portions, at a high reliability while achieving excellent 
protection function to colliding matters, etc. (i.e., the 
inherent function of protecting sheets) and being easily 
peeled and removed after completion of the aimed pro- 
tection, thus preventing the permeation of rainwater, 
etc. and protecting the paint films of automobiles from 
being damaged by denaturation, etc. 

Such a sheet for protecting paint films of automo- 
biles comprises a support (1) comprising a non-woven 
(11) having a polymer film (12,13) laminated on one or 
both surfaces thereof, and a pressure-sensitive adhe- 
sive layer (2) formed on one surface of the polymer film. 
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Description 

FIELD OF THE INVENTION 

5 [0001] This invention relates to a sheet for protecting paint films of automobiles, which prevents paint films of auto- 
mobiles from denaturation and discoloration and thus appropriately protects the surface of bodies or parts of automo- 
biles. 

BACKGROUND OF THE INVENTION 

10 

[0002] When loading automobiles, the parts thereof, etc., just finished painting on trucks or ships and transporting 
remote places such as overseas, etc., it has been a practice to coat the automobiles, the parts thereof, etc. with paints 
containing wax as the main component to give a thickness of 5 to 40 ^im so as to prevent them from being damaged, 
frosted, discolored, etc.. by various floating matters and colliding matters such as dirts, dusts and rainwater. However, 

is this method suffers from some problems, for example, that uniform protection can be hardly achieved thereby due to 
difficulties in forming a wax coating film of a uniform thickness; that the paint film may be easily stained; that the paint 
film is liable to be damaged by acid rain; that the wax, etc. would ooze out onto the paint film and thus cause discolor- 
ation, etc.; that a large labor is required in forming the paint film; and that use of a solvent and the waste liquid treatment 
frequently cause environmental problems. 

20 [0003] On the other hand, there are known various surface protecting sheets comprising a support and a pressure- 
sensitive adhesive layer formed thereon. JP-A-2-199184 and JP-A-6-73352 propose protecting sheets for painted 
adherends having films provided with radiation-cured pressure-sensitive adhesive layers with a lowered glass transition 
temperature or polyisobutyrene-based rubber pressure-sensitive adhesive layers (the term "JP-A" as used herein 
means an "unexamined published Japanese patent application"). The above-mentioned problems can be solved by 

25 using this sheet-like system. 

[0004] However, the conventional protecting sheets suffer from a problem that when these sheets are peeled off from 
paint films of automobiles, there arise hardly repairable damages (i.e., discoloration or denaturation) of the paint films. 
These damages remarkably arise in particular in curved surface portions of automobiles. 

[0005] To overcome these problems, the present inventors have conducted extensive studies and, as a result, found 
30 that the above-mentioned damages occur based on the following mechanism. Namely, rainwater or washing liquor (for 
example, window washer) penetrates into a paint film through wrinkles formed in the step of adhering a protecting sheet 
to an adherend. Next, the liquid is pooled in edges of entrapped air and concentrated therein due to the evaporation of 
moisture, thus causing the damages such as discoloration or denaturation of the paint film of automobile. Thus, it can 
be understood why curved surface portions with frequent wrinkle formation would be seriously damaged. Accordingly, 
35 the present inventors have studied to establish an adhesion cover system freed from wrinkles. However, wrinkling is 
unavoidable in the conventional protecting sheets. 

SUMMARY OF THE INVENTION 

40 [0006] Under these circumstances, an object of the present invention is to provide a sheet for protecting paint films 
of automobiles which can adhere with no wrinkle to paint films of automobiles and cover the same, even in curved sur- 
face portions, at a high reliability while achieving excellent protection function to colliding matters, etc. (i.e.. the inherent 
function of protecting sheets) and being easily peeled off and removed after completion of the desired protection, thus 
preventing the permeation of rainwater, etc. and protecting the paint films of automobiles from being damaged by dena- 

45 turation, etc. 

[0007] The present invention provides a sheet for protecting paint films of automobiles, which comprises a support 
comprising a polymer film having a non-woven fabric laminated on one or both surfaces thereof, and a pressure-sensi- 
tive adhesive layer formed on one surface of the polymer film. 

so BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] 

Fig. 1 is a sectional view of one embodiment of the sheet for protecting paint films of automobiles of the present 
55 invention; and 

Fig. 2 is a sectional view of another embodiment thereof. 

[0009] In these drawings, each numerical symbol shows: 
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1 : support 

1 1 : non-woven fabric 
12, 13: polymer films 

5 

2: pressure-sensitive adhesive layer. 

DETAILED DESCRIPTION OF THE INVENTION 

10 [001 0] The present invention makes it possible to adhere a protecting sheet to an adherend surface with no wrinkle 
and cover the same, even in curved surface portions, at a high reliability owing to the high flexibility and appropriate 
stretch tolerance of the non-woven fabric and to prevent the permeation of rainwater, etc., thus avoiding the occurrence 
of hardly repairable damages such as the denaturation of paint films. 

[001 1 ] The film layer can prevent the permeation of rainwater, etc., capable of passing through the non-woven fabric. 

is At the same time, the lamination of the film onto the non-woven fabric can achieve a desired durability while sustaining 
the above-mentioned follow-up performance. Moreover, the sheet can effectively protect the paint films against colliding 
matters, etc., and can be easily peeled off after achieving the aimed protection. When the support comprises a non- 
woven fabric alone, it cannot effectively prevent the permeation of rainwater, etc. When the support comprises a film 
alone, on the other hand, no satisfactory effect of protecting paint films against colliding matters can be achieved at a 

20 thickness allowing the adhesion with no wrinkle. When the protective function is satisfactorily achieved, it is impossible 
to adhere the sheet while forming no wrinkle. 

[0012] The sheet for protecting paint films of automobiles according to the present invention comprises a support 
comprising a polymer film having a non-woven fabric laminated on one or both surfaces thereof, and a pressure-sensi- 
tive adhesive layer formed on one surface of the polymer film surface. Figs. 1 and 2 show examples thereof wherein (1) 
25 stands for a support, (11) stands fora non-woven fabric, (12) and (1 3) stand for each a polymer film, and (2) stands for 
a pressure-sensitive adhesive layer. 

[001 3] Although the non-woven fabric may be an arbitrary one, it is preferable to use those having a basis weight of 
from 5 to 100 g/m 2 , preferably from 10 to 80 g/m 2 and more preferably from 20 to 60 g/m 2 , from the viewpoints of, for 
example, the function of protecting paint films from colliding matters, etc., peeling workability after achieving the aimed 

30 protection, strength and wrinWe-f ree adhesion due to good follow-up performance. 

[0014] The non-woven fabric may be made of appropriate fibers being excellent in water resistance, etc. Examples of 
the fibers include polyolefins such as polyethylene and polypropylene and mixtures thereof, fibers of thermoplastic pol- 
ymers such as polyester and polyamide, regenerated cellulose fibers or semi -synthetic fibers such as rayon, cupraam- 
monium rayon and cellulose acetate, natural fibers such as cotton, silk and wool, and mixtures (mixed fabrics) thereof. 

35 Of those, it is preferable to use non-woven fabrics made of thermoplastic polymer fabrics because of the excellent fol- 
low-up performance to curved surfaces, durability, etc. 

[001 5] The non-woven fabric may be one exhibiting ultraviolet barrier properties. Such a non-woven fabric is favorable 
since it can prevent the pressure-sensitive adhesive layer from deterioration, thereby causing no breakage and contrib- 
uting to the establishment of long-lasting good peeling workability without remaining any adhesive. It is particularly pref- 

40 erable to use a non-woven fabric having an ultraviolet (wavelength: 190 to 370 nm) permeability of 10% or less. 

[001 6] An ultraviolet barrier non-woven fabric can be obtained by any appropriate methods, for example, by dispersing 
ultraviolet barrier particles in a non-woven fabric. Examples of these methods include a method comprising adhering a 
solution containing ultraviolet barrier particles to the surface of fiber constituting a non- woven fabric to thereby form a 
coating film; a method comprising forming the coating film on the fiber surface prior to the formation of a non-woven fab- 

45 ric and then constructing the non-woven fabric using the thus coated fiber; a method comprising processing a polymer 
containing ultraviolet barrier particles into fibers and then constructing a non-woven fabric using the fibers; and a 
method comprising combining these methods. 

[001 7] The coating solution as described above can be obtained by, for example, dispersing a binder component com- 
prising an appropriate resin, etc., (for example, acrylic resin, urethane resin or polyester resin) and ultraviolet barrier 
so particles in an appropriate medium such as an organic solvent (for example, toluene) or water. Alternatively, use may 
be made of commercially available coating solutions such as ZE-123™ or ZR-100™ each manufactured by Sumitomo 
Osaka Cement. 

[0018] The coating solution is adhered to the fiber in an appropriate manner, for example, immersing the fiber in the 
solution, spraying the solution to the fiber or applying the solution to the fiber by gravure coating or reverse coating. 
55 Although the thickness of the coating film may be arbitrarily determined, it is preferably 40 nm or less, more preferably 
20 jim or less and most preferably from 0.5 to 1 0 urn, taking the efficiency in the processing and formation of a thin film 
into consideration. On the other hand, the non-woven fabric carrying the 

[001 9] ultraviolet barrier particles dispersed therein can be obtained by, for example, mixing the ultraviolet barrier par- 
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tides with a thermoplastic polymer, then processing the resulting mixture into fiber and piling up the same by an appro- 
priate method for forming non-woven fabrics such as the melt blow method or the spun bond method. 
[0020] The ultraviolet barrier particles which can be used are appropriate particles capable of reflecting or absorbing 
ultraviolet light, for example, titanium white, red oxide, zinc white, alumina, tin oxide and carbon black. Of those, it is 
5 preferable to use titanium white or zinc white, from the viewpoint of ultraviolet barrier effect, etc. The particle size of 
these ultraviolet barrier particles may be arbitrarily determined. In general, the average particle size thereof preferably 
ranges from 0.005 to 5 ^m, more preferably from 0.01 to 1 ^m and most preferably from 0.02 to 0.5 jim, so as to achieve 
a stable and long- lasting dispersion state, etc. 

[0021 ] The film to be laminated on one or both surfaces of the non-woven fabric can be formed by using an appropri- 
w ate polymer. When the good adhering workability with no wrinkle due to high flexibility, etc., is taken into consideration, 
it is preferable to use films made of polyolef in polymers such as polyethylene or polypropylene or a mixture thereof, or 
thermoplastic polymers such as polyamide or polyester. Polyolef in films are particularly preferable from the viewpoint of 
thermal disposal after peeling off. 

[0022] To achieve a favorable function of protecting paint films against colliding maters, a good peeling workability 
is after completion of the aimed protection, a high strength and good adhesion with no wrinkle due to good follow-up per- 
formance to curved surfaces, etc., the thickness of the polymer film is preferably from 5 to 40 urn, more preferably from 
7 to 35 jim and most preferably from 10 to 30 jom. 

[0023] The polymer film may be subjected to the ultraviolet barrier treatment as in the case of the above-mentioned 
non-woven fabric. The above-mentioned non-woven fabric, fiber constituting the same, coating film and polymer film 
20 may contain additives such as antioxidants and ultraviolet absorbers to prevent deterioration, etc., if necessary. 

[0024] The polymer film is laminated on the non-woven fabric by any appropriate method, for example, heat lamina- 
tion, use of an adhesive, etc., or extrusion of the polymer film on the non-woven fabric. 

[0025] As shown in the attached figure, the support (1) comprising a laminate of the non-woven fabric (11) and the 
polymer films (12) and (1 3) is provided with the pressure-sensitive adhesive layer on one surface thereof. When the pol- 
25 ymer film is provided on only one surface of the non-woven fabric as shown in Fig. 1 , the pressure-sensitive adhesive 
layer is formed on the polymer film surface (12) in order to form a smooth pressure-sensitive adhesive layer surface. 
When the pressure-sensitive adhesive layer is directly formed on the non-woven fabric surface, the pressure-sensitive 
adhesive layer surface is liable to become rough and thus can only insufficiently prevent the penetration of rainwater, 
etc. 

30 [0026] The pressure-sensitive adhesive layer can be formed by using an appropriate pressure-sensitive adhesive of 
the rubber or acrylic type without restriction. When a rubber type pressure-sensitive adhesive is used, it is preferable to 
select one comprising an aliphatic rubber polymer containing no or few unsaturated bonds, from the viewpoint of estab- 
lishing a long-lasting and stable function, etc. Examples of such a rubber type polymer include polyisobutylene, butyl 
rubbers, A-B-A type block polymers such as styrene-ethylene/butylene copolymer-styrene (SEBS), styrene-ethyl- 

35 enefaropylene copolymer-styrene (SEPS), styrene-butadiene-styrene (SBS) and styrene-isoprene-styrene (SIS), or 
hydrogenated products, and ethylene/vinyl acetate copolymer. 

[0027] One or more base polymers can be used to prepare the pressure-sensitive adhesive. It is particularly prefer- 
able to use two or more base polymers having different molecular weight distribution. In the case of A-B-A type block 
polymers, it is preferable to use one comprising monomers having different molecular weight distribution or one having 
40 different styrene content, or to use the A-B-A type block polymers in combination with A-B type dibiock polymers such 
as styrene-ethylene/butylene copolymer (SEB), styrene-ethylene/propylene copolymer (SEP), styrene-butadiene (SB) 
or styrene-isoprene (SI). 

[0028] In the preparation of the pressure-sensitive adhesive, it is also possible to add appropriate tacWf iers to control 
the adhesive characteristics thereof, etc., if needed. Examples of the tackifiers include terpene resins such as a-pinene 
45 polymers, p-pinene polymers, diterpene polymer and <x-pinene/£henol copolymer; hydrocarbon resins such as aliphatic 
and aromatic resins and aliphatic and aromatic copolymers; rosin resins; coumarone and indene resins; (alkyl)phenol 
resins; and xylene resins. 

[0029] Moreover, if needed, appropriate softeners suitable for the base polymers may be used to control the adhesive 
properties. Examples of these softeners include low molecular weight polyisobutylene and polybutene for the 
so polyisobutylene, and paraffin oils for the A-B-A type block polymers. In addition, appropriate additives such as fillers, 
pigments, aging inhibitors and stabilizers may be used, if necessary. 

[0030] The sheet for protecting paint films of automobiles can be formed in accordance with conventional methods 
for forming adhesive sheets, for example, a method which comprises applying a solution of a pressure-sensitive adhe- 
sive in a solvent or a heat-melted pressure-sensitive adhesive liquid to a definite surface of a support, and a method 
55 which comprises forming a pressure-sensitive adhesive layer on a separator and then transferring the same onto the 
definite surface of a support. The thickness of the pressure-sensitive adhesive layer may be arbitrarily determined. In 
general, the thickness ranges from 3 to 100 jim, preferably 70 ^m or less and more preferably from 5 to 50 urn. If 
required and necessary, the pressure-sensitive adhesive layer may be protected until practically using by temporarily 
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adhering thereto a separator, etc. 

[0031] The sheet for protecting paint films of automobiles of the present invention is preferably used to protect the 
surface of the bodies or parts (bumper, etc.) of automobiles coated with films made of, for example, polyester/melamine, 
alkyd/melamine, acrylic/melamine, acrylic/urethane or acrylic/polyacid paints. 
5 [0032] The present invention is described below in more detail by reference to the following examples, but the inven- 
tion is not limited thereto. 

Example 1 

10 [0033] A polypropylene film of 20 urn in thickness was laminated on one surface of a non-woven fabric made of poly- 
propylene having a basis weight of 40 g/m 2 . Onto the polypropylene film was applied a solution of a rubber-based pres- 
sure-sensitive adhesive comprising 80 parts (by weight, hereinafter the same) of polyisobutylene having an viscosity- 
average molecular weight of 1 ,000.000 and 20 parts of polyisobutylene having a viscosity-average molecular weight of 
80.000 in toluene. After drying at 70°C for 3 minutes, a sheet for protecting paint films of automobiles having a pressure- 

15 sensitive adhesive layer of 5 \im in thickness was obtained. 

Example 2 

[0034] A sheet for protecting paint films of automobiles was obtained in the same manner as in Example 1 except for 
20 using a non-woven fabric made of polypropylene having a basis weight of 60 g/m 2 . 

Exa mple 3 

[0035] A sheet for protecting paint films of automobiles was obtained in the same manner as in Example 1 except for 
25 using a non-woven fabric made of polypropylene having a basis weight of 20 g/m 2 . 

Example 4 

[0036] A sheet for protecting paint films of automobiles was obtained in the same manner as in Example 1 except for 
30 changing the thickness of the polypropylene film to 30 \im. 

Example 5 

[0037] A sheet for protecting paint films of automobiles was obtained in the same manner as in Example 1 except for 
35 changing the thickness of the polypropylene film to 1 0 urn. 

Example 6 

[0038] A sheet for protecting paint films of automobiles was obtained in the same amnner as in Example 1 except for 
40 using a support obtained by laminating a polypropylene film of 20 jam in thickness on one surface of a non-woven fabric 
made of polypropylene having a basis weight of 40 g/m 2 and a polyethylene film of 20 urn in thickness on another sur- 
face thereof and forming a pressure-sensitive adhesive layer on the polypropylene film surface thereof. 

Comparative Example 1 

45 

[0039] A sheet for protecting paint films of automobiles was obtained in the same manner as in Example 1 except for 
using a polypropylene film of 10 um in thickness as a substitute for the non-woven fabric/polypropylene film laminate 
support. 

so Comparative Example 2 

[0040] A sheet for protecting paint films of automobiles was obtained in the same manner as in Example 1 except for 
using a polypropylene film of 50 um in thickness as a substitute for the non-woven fabric/polypropylene film laminate 
support. 

55 

Comparative Example 3 

[0041] A sheet for protecting paint films of automobiles was obtained in the same manner as in Example 1 except for 
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changing the thickness of the polypropylene film to 50 um. 
Comparative Example 4 

[0042] A sheet for protecting paint films of automobiles was obtained in the same manner as in Example 1 except for 
forming a pressure-sensitive adhesive layer on the surface of the non-woven fabric. 

Evaluation test 

[0043] The sheets for protecting paint films of automobiles obtained in the above Examples and Comparative Exam- 
ples were subjected to the following tests. 

Follow-up performance to curved surface (wrinkling): 

[0044] When a sheet with poor follow-up performance is adhered to a curved surface, wrinkles are frequently formed. 
A sample of a protecting sheet (150 mm x 150 mm) was adhered to the curved outer surface of an acrylic resin ball (200 
mm in modulus). After 10 minutes, the formation of a gap due to peeling was examined, thus evaluating the follow-up 
performance to the curved surface. 

Permeation of water: 

[0045] After completion of the evaluation of the follow-up performance to the curved surface as described above, the 
acrylic ball was placed with the edge of the protecting sheet upward. After spraying colored water thereon for 10 min- 
utes, the protecting sheet was peeled off and the occurrence of the permeation of water was examined. 

Protecting properties (resistance against tipping): 

[0046] A protecting sheet was adhered to an acrylic/melamine paint film (Magicron, manufactured by Kansai Paint 
Co., Ud.) formed on an iron plate. Next, 100 g of quartz sand No. 6 (particle diameter: 150 to 300 *im) was blasted to 
the protecting sheet under an air pressure of 4.0 kg/cm 2 in the direction of the gravity. Then the protecting sheet was 
peeled off and the formation of the traces of the quartz sand on the paint film were examined. 

Peeling properties: 

[0047] A protecting sheet was adhered to an acrylic/melamine paint film formed on an iron plate by moving a rubber 
roll (2 kg) thereon back and forth at 23°C. After allowing to stand at 23°C for 48 hours, the protecting sheet was peeled 
off and the peeling workability and adhesion strength (180° peel, peeling speed: 30 m/min) were examined. The results 
obtained are shown in the Table below. 



Table 





Follow-up per- 
formance to 
Curved surface 


Permeation of 
water 


Protecting proper- 
ties 


Peeling properties 


Adhesion strength 
(N/25mm) 


Ex. 1 


good 


no 


good 


Good 


2.8 


Ex. 2 


good 


no 


good 


Good 


3.1 


Ex. 3 


good 


no 


good 


Good 


2.3 


Ex. 4 


good 


no 


good 


Good 


2.1 


Ex.5 


good 


no 


good 


Good 


3.6 


Ex. 6 


good 


no 


good 


Good 


2.0 


Comp.Ex.1 


good 


no 


trace formed 


Broken 




Comp.Ex.2 


gap formed 


yes 


good 


Good 


3.0 


Comp.Ex.3 


gap formed 


yes 


good 


Good 


2.5 
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Table (continued) 





Follow-up per- 
formance to 
Curved surface 


Permeation of 
water 


Protecting proper- 
ties 


Peeling properties 


Adhesion strength 
(Ny25mm) 


Comp.Ex.4 


good 


yes 


good 


Good 


1.2 



[0048] As shown in the Table shows, the sheets for protecting paint films of automobiles according to the present 
invention are excellent in the follow-up performance to curved surfaces, thus give little wrinkle, prevent the permeation 
10 of rainwater, etc., to thereby inhibit the discoloration, etc., of the paint films, protect the paint films of automobiles from 
colliding matters, etc. and can be easily peeled off after the completion of the aimed protection. 

Claims 

15 1. A sheet for protecting paint films of automobiles, which comprises a support comprising a polymer film having a 
non-woven fabric laminated on one or both surfaces thereof, and a pressure-sensitive adhesive layer formed on 
one surface of said polymer film surface. 

2. The sheet for protecting paint films of automobiles as claimed in claim 1 , wherein said non-woven fabric has a basis 
20 weight of from 5 to 1 00 g/m 2 . 

3. The sheet for protecting paint films of automobiles as claimed in claim 1 , wherein said polymer film has a thickness 
of from 5 to 40 *im. 

25 4. The sheet for protecting paint films of automobiles as claimed in claim 1 , wherein said polymer film comprises a 
thermoplastic polymer. 
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